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CITY OF CAPE TOWN
TRANSPORT ROADS & STORMWATER
CONTRACT NO. 24G/2009/10

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING, AND COMMISSIONING OF THE IRT
FARE SYSTEM, THE SUPPLY AND DISTRIBUTION OF FARE CARDS, AND THE PROVISION OF
MAINTENANCE AND OTHER RELATED SERVICES

General Tender Information

This Volume 2B constitutes the balance of the Tender Document in accordance with F1.2 in Part T1.2 Tender
Data on pages 4 and 5 of Volume 2, and is not returnable as stated in the foregoing clause and in F2.13.2 on
page 7 of Volume 2A.

This Volume 2B contains 199 pages numbered:
e (C3-1to C3-44,

C3.7-Al to C3.7-A42,

C3.7-B1 to C3.7-B12,

C3.7-C1to C3.7-C9,

C3.7-D1 to C3.7-D31,

C3.7-E1 to C3.7-E8,

C3.7-F1 to C3.7-F10,

C3.7-G1 to C3.7-G14,

C3.7-H1 to C3.7-H15,

C3.7-11 to C3.7-113, and
e (C3.7-J1to C3.7-J1.

in that order (refer to Declaration in Part C2.2 Schedules of Quantities in Volume 2A).
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Structure of tender and contract documents

Volume 1 FIDIC Conditions of Contract for Plan and Design-Build

Volume 2A Returnable tender documents

Volume 2B Scope of Work, Detailed Specifications & Drawings (non-returnable document)
Volume 3 Drawings

Contents (Volume 2A — returnable document for technical
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Part C3: Scope of Work

Pages
C3.1 Description of the WOrks ..o C3-5
C3.2 ENgIneering DeSIgN.......ccoviiiiiiiiiiieeeeeeeee e C3-14
C3.3 ProCUrEMENT ......oiiiiiiiieccceie e C3-29
C3.4 Installation Of WOIKS .........coiviiiiiiiiiiiiiiiieiieeeeieeeeeeeeeee C3-31
C3.5 Testing and COMMISSIONING ...cooooeeiiiiiiiiiiiiiee e C3-33
C3.6 Project Management ..........ouuuuiiiiiiieiiiiiiiiiie e C3-38
C3.7 Detailed specifications...........ccooiiiiiiiiiiiiiiii e C3-41

Status

The Scope of Work constitutes the “Employer's Requirements” as defined in Sub-Clause 1.1.1.5 of the
Particular Conditions in Part C1.2 Contract Data.

Should any requirement or provision in the parts of the Scope of Work conflict with any requirement of
any Standardised Specification, particular specification or any drawings, the order of precedence,
unless otherwise specified, is:

Scope of Work
Standardised Specifications
Drawings
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1 SECTION OBJECTIVE

The purpose of this section is to present the operational concepts for the City of Cape Town’s IRT AFC

System, from the perspective of the client, the contractor and the end user. The objective is to

* ensure the scope of the project is readily understood by Tenderers;

* provide transparency on the assumptions made in the preliminary design process;

e create awareness that the system must provide a seamless and intuitive operation for passengers,
without anomalies or inconsistencies; and

e assist in understanding the relationship between the requirements of this tender and the needs of
the end user.

2 PROJECT OVERVIEW
2.1 Procurement Objective

 The City of Cape Town requires an Automated Fare Collection System for access control and fare
payment on its Integrated Rapid Transit System.

 Experienced and established suppliers are invited to present state-of-the-art technology-based
solutions, which are proven and reliable in operation.

* ltis envisaged that this Fare System will be flexible, scalable and easily expandable to facilitate
interfacing and interoperability with adjacent intelligent transport systems.

2.2 Tender Synopsis

 The purpose of this section is to offer background information on the AFC System, in terms of the
scope of requirements expected from the Fare System Contractor, and an indication of how the
system is expected to operate. It is not in any way an exhaustive description of the requirements of
the project.

o0 Bidders should note that it is a work in progress, which may be amended and revised and
updated from time to time, and must not be relied upon in isolation when preparing the
tender response.

o0 Where a discrepancy arises between any of the technical specifications, schedule of
guantities or main agreement and this information summary, the latter does not take
precedence.

* Once appointed, the Fare System Contractor will be required:

o to supply (including design, procure, install, integrate, test and commission) the Fare
System;

o0 toinitiate fare media distribution points within the retail environment,

to provide certain training and deliver manuals in respect of the Fare System;

o to transfer ownership of the Fare System to the City (once the Fare System has been
accepted by the City of Cape Town); and

o thereafter to provide a set of defined Fare Services to the City.

o

2.3 Project Term

The Fare System will be designed, supplied, delivered, installed, tested and commissioned in two major phases,
distinguished by scale of implementation rather than by level of functionality, as follows:
e 2010 FIFA Soccer World Cup (by May 2010)
0 Buses available:
18m Trunk Buses — 17
12m Trunk Buses — 42
8.8m Feeder Buses — 61 (It should be noted by the contractor that only the
Feeder Buses will have AFC equipment installed)
0 Routes to be operable (Refer to drawings in Volume 3)
All inner city feeder routes must be in operations
(AP) Airport Trunk route
(AT) Atlantis Trunk route
(BS) Bayside Trunk route
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(GB) Granger bay Trunk route

o The following Stations will be completed and must have Access:
Granger Bay
Stadium
Civic
Airport

o0 The following stations will also be completed by May 2010:
Woodstock, Paarden Eiland, Neptune, Section, Salt River, Zoar Vlei, Lagoon,
Woodbridge Island, Links View, Racecourse Road, Sunset Beach, Bayside
Centre, and the Atlantis Stations.
It is envisaged that these stations will be serviced by handheld AFC equipment
initially due to time constraints. It is the responsibility of the Contractor to ensure
that his programme reflects the operations, integration and delivery of these
handheld devices accordingly.

The City has determined specifications (including technical and functional requirements) with which the Fare
System must fully comply (including certain related obligations with which the Fare System Contractor must
comply). Attention is drawn to the following Annexures in Volume 2B Part C3:

e Annexure A — AFC Technical Specifications

e Annexure G — Bank Issued Fare Media and Related Infrastructure

e Annexure | — NDoT AFC Data Structure

The remaining Annexures in Volume 2B Part C3 (as listed in Part C3.7 below) contain general specifications, with
which the Fare System Contractor must comply insofar as they affect the solution being implemented.

The Fare System Contractor must complete the supply of the Fare System.
e The Fare System must be
o fully installed, integrated and tested by the Fare System Contractor,
o preliminarily accepted by the City and
o accordingly ready for use
* Bidders are required to submit a proposed supply programme as part of their bids.

Due to the complexity of this IRT AFC System installation, the Client or the Client's Representative may consider
on a three-monthly basis, a practical completion certificate in respect of interim handovers. The maintenance
period for the hardware, software, and equipment will start after the practical completion, and will be measured by
the Maintenance Service Level Agreement as per Annexure H.

2.4 AFC Regulations

The concept and strategic ideal of achieving so called integrated ticketing or multi modal travel can only be
achieved if all technologies and systems implemented by all participating transport operators are truly
interoperable. The City of Cape Town embraces the national vision for payment systems in public transport, and
the principle of interoperability. In terms of general principles:

e  Contribution towards common goals such as cash displacement and an integrated public transport
network of services.

* Interoperability between fare systems and the minimisation of operating costs for its own Fare
System.

 Endorsement of a system design which is founded on open standards, to achieve (and beneficially
exploit) economies of scale, without recourse to closed or proprietary fare collection schemes

 Procurement of a solution which is proven, reliable, efficient, open and user-friendly, in similar style
and operation to high quality metro public transport systems worldwide

In October 2008, the NDoT gazetted draft AFC Regulations, in terms of the National Land Transport Transition
Act (NLTTA). Once they are promulgated, the regulations will regulate the use of electronic fare systems in public
transport. On the basis of these regulations, the following principles are envisaged for the IRT AFC System:

e AFC must be made through any Bank Issued Fare Media;

« AFC must be interoperable through all Participating Banks;

« clearing and settlement of payment transactions must take place through the National Payment
System in accordance with the National Payment System Act, 1998 (Act No. 78 of 1998);

* banked passengers must be able to use Bank Issued Fare Media obtained as a result of their
relationship with any Participating Bank;

 unbanked passengers must be able to obtain prepaid stored value Bank Issued Fare Media from a
Participating Bank or a third party card issuer operating in conjunction with the Participating Bank;
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.

the payment system must adhere to the banking and payment regulatory framework;
the AFC Data Structure must be loaded onto all Bank Issued Fare Media;

In respect of the transportation data system associated with AFC, the following principles are envisaged:

.

public transport data must be collected electronically through the AFC System concurrently with the
payment or redemption transaction;

the relevant organ of state takes ownership of the data collected through the AFC System;

data must be collected for planning and operational purposes, and must include data per transaction
on location, fare and passenger;

the database must enable the extraction of suitable data by the relevant organ of state for planning,
monitoring, subsidy management and related purposes;

the data system must comply with the MIOS for Information Systems in Government;

3 SCOPE OF SERVICES

3.1 Fare System Overview

The primary mode of fare payment and access to the IRT is through contactless EMV Cards hosting
the NDoT AFC Data Structure. In other words, it is envisaged that most passengers using IRT will
use these cards to pay their fares. Fares may be paid in cash only in limited circumstances, namely
on feeder vehicles.
The Fare System facilitates
o0 supply, activation and issue of the City of Cape Town IRT Card
0 contactless EMV fare payment transactions (such that the system will deduct the
appropriate value from a Card each time the passenger uses the Card to access the IRT
System
o0 top-up of prepaid stored value or writing of a transit product (such as a day pass) onto the
Card
o0 inspection of cards by inspectors using handheld devices to verify that passengers have
valid Cards and that they validated their Cards at the entrance to the Stations;
0 creation of records for each Fare System Transaction (for pay-as-you-go, product purchase
and in exceptional cases on feeder vehicles, cash)
o0 internet based services, for example ordering and payment for Cards, to be collected at the
Station

3.2 Fare Payment Media

.

.

City of Cape Town IRT Card: A bank issued contactless payment instrument that is

procured by the City of Cape Town and

design and brand approved by the City of Cape Town and

issued by the bank(s) included in the successful tender and

supported by banks that are members of the Payments Association of South Africa (PASA)
and the relevant Payment Clearing House (PCH) and

based on EMV standards, conforming to Card Association specifications for contactless
payments (MasterCard PayPass or Visa payWave) and

functions on the principle of pre-authorised debit and

o conforming to the requirements of the AFC Data Structure as issued by the National
Department of Transport.

(o] O O0OO0O0

o

Third Party Issued EMV Card: A bank issued contactless payment instrument that is

o procured and issued by an organisation other than the City of Cape Town and

o supported by banks that are members of the Payments Association of South Africa (PASA)
and the relevant Payment Clearing House (PCH) and

0 based on EMV standards, conforming to Card Association specifications for contactless
payments (MasterCard PayPass or Visa payWave) and

o functions on the principle of pre-authorised debit and

o conforming to the requirements of the AFC Data Structure as issued by the National
Department of Transport.
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e Bank Issued EMV Card: A bank issued contactless payment instrument that is

0 issued by a bank to its clients and

o supported by banks that are members of the Payments Association of South Africa (PASA)
and the relevant Payment Clearing House (PCH) and

0 based on EMV standards, conforming to Card Association specifications for contactless
payments (MasterCard PayPass or Visa payWave) and

o functions on the principle of pre-authorised debit and

o conforming to the requirements of the AFC Data Structure as issued by the National
Department of Transport.

3.3 Fare Services

 On completing supply of the Fare System to the City, the Fare System Contractor will be required to
provide the following services over a remaining six year period
o the supply and distribution of the City of Cape Town IRT Card (to endure sufficient supply
at all times) to:
the Station Services Contractor; and
the Off-Station Distribution Network
o the management of the Off-Station Distribution Network, such that the minimum footprint is
sustained
o0 scheduled maintenance for systems, software and cards are required
o on-call repairs and replacement services
o0 data transmission of transaction records (top-up transaction information to the relevant
Issuing Bank and fare payment transactions to the City’s Acquiring Bank)
 Passengers interact with the system using a bank issued contactless payment instrument.
* Any operational constraints introduced by this decision are outweighed by the efficiencies of running
only one system, and the wider socioeconomic benefits conferred to the passenger.
< NDoT may implement an additional acceptance mark or identification decal, over and above that of
the Card Associations, to create awareness regarding use in public transport.

4 PASSENGER VIEWPOINT

4.1 Identifying Options For Travel

IRT will be actively promoted for travellers, not just for political or social milestones
o Consider Gautrain “for people on the move”, a message of enabling mobility
o City will appoint marketing support for both the IRT System, and also for advice on the IRT
Card.
 Good information is publically available to
0 help me plan a journey involving IRT;
0 advise on fares and products, along with any promotions or discounts;
o inform me about how | can purchase travel, some additional information about the City of
Cape Town IRT Card, (concept shift, not buying a ticket and not necessarily at a station);
and
o setthe IRT in context with other modes, for example arriving at the airport, or hiring a
bicycle around the City.
« Information might be accessed through a website, various route maps, link with tourist information,
and articles in local media.
* Additional awareness created through separate marketing of interoperability through contactless
payment instruments.

4.2 Purchasing Access

 What can be purchased at a CoCT IRT Station?
o0 | can purchase a City of Cape Town IRT Card, which will be activated for me.
I may be supplied with a sealed PIN Mailer envelope containing the card PIN or
given a default PIN to be changed to a personally selected PIN at time of
activation.
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.

| can load value using the PIN with the contact chip interface by using a loading
terminal device at the station

| can purchase a fare transit product, to be written onto the card, for example a
Weekly Pass. Product purchases are exclusive to the IRT Station.

0 | can place a deposit for a ‘single journey’ card, use up the minimum fare value in a single
journey, and return the card along with the deposit slip for a refund. Process may be a little
bureaucratic in order to discourage regular use.

What can be purchased at Local Retailers advertising IRT?

0 Some local retailers will also be selling CoCT IRT Cards “over the counter”, as authorised
(and potentially managed) by the relevant issuing bank or third party System Operator. If |
purchase a card in this way, it also needs to be activated, and a PIN is needed to allow
loading of value.

o0 Some local retailers will be selling equivalent contactless cards, but issued by a third party
other than the CoCT. Such cards may also have specific loyalty schemes, and as a
consumer | am free to evaluate which card best suits my current taste or requirement (the
outcome in terms of access to travel is the same).

How else can | obtain such cards?

o Through a vending machine. Vending machines are provided at selected stations in order
to maximise customer convenience and minimise waiting times at kiosks.

For security reasons, no value will be preloaded on cards obtained from vending
machines.

However, the City may choose to provide a simple product (for example one
return trip, written on the unsecured data area of the card). This would be
reflected in the purchase price at the vending machine, and would provide me
with the convenience of first taking my trip and then activating my card and
loading value later at my convenience.

o Directly from my bank. As a banked customer, | may receive an upgraded card
(contactless EMV) from my current bank(s), which also functions on the principle of pre-
authorised debit and may be linked to my account. This provides additional opportunities
for topping up, for example using an appropriately upgraded ATM.

4.3 Day To Day

Fixed Costs and Deposits

o | will be required to purchase a card. Each issuer will determine a competitive price for the
card. City will decide whether a minimum R15 is charged, or whether the full cost of the
card (say R30) is passed on.

o0 Inthe special case of a single trip, the user may be issued with a different coloured card
that is loaded with sufficient value for one journey.

0 A deposit of say R20 could be taken and then returned in exchange for the card one the
journey is used. City would need to determine appropriate procedure for this type of card.

Topping Up

o0 Load value using cash?
A significant proportion of passengers will prefer using cash
Depending on the cash management regimes in place, the City may also wish to
deter the accumulation of cash at the stations.
The City may wish to influence the level of activity at the stations, for example
more focused on product sales rather than on loading value.
Banks and third party System Operators are responsible for determining their own
fee structure.

0 Load value using debit or credit card?
Banks and third party System Operators are responsible for determining their own
fee structure.
Fees should be known and competitive.

4.4 Difficulties Encountered

Can | get a refund?

0 Can value loaded onto the card be refunded as cash? No cash redemption from the card
will be allowed in the retail or transport environment. However, redemption of unspent
value for cash can be obtained from the issuing bank by presenting an acceptable form of
identification
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0 Can a product loaded onto the card be refunded as cash? As this is a product, then the
City must determine the appropriate business rule for giving a refund on a product. Users
must be given clear expectations when making the purchase, for example from the
moment they first use a ‘Seven Day Pass’ it becomes non-refundable.

o0 Can | receive any value back if | tapped accidentally or if | changed my mind? Commuters
will be able to receive any deduction from the card either through accident or change-of-
mind. This value will however only be indicated on the card at a later stage when the card
is inserted into a vending machine or point-of-sale.

e What if | have no value on my card?

o No value on my card? If | have a valid product on my card, | can still travel. Otherwise | can
top up at the station or at a nearby retail outlet.

o No value on my card and travelling outside of normal retail hours? The feeder bus will
accept cash (correct change only) for a single ride. Cash fare will be higher than the
electronic fare, to reflect additional risks of handling cash.

o No value on my card and no cash available? | must seek an alternative mode of transport.
Precedent already set by informal public transport, nobody rides for free.

e What if my card doesn’t work?

o0 Can'tload value onto the card? PIN might be incorrect, either due to fraudulent use or
because the user has forgotten it. Contact card issuer using details provided on the card.

o Value (or valid product) on the card, but can’t access gate? Check balance using portable
validator or nearby value loading devices. Check card is being placed in proximity to the
reader on the gate. Otherwise, contact the Call Centre using details provided on the card.

e What if the gate or reader isn’t working?

o0 Gate is not functioning? Station supervisor determines that the gate is faulty, and either
redirects passengers to another gate or sets the gate to open and uses portable validator
to monitor access instead.

0 On board validator not working? Operationally, the vehicle should return to the depot and
repairs initiated. As a temporary measure, personnel with portable validators may board
the vehicle.

4.5 Customer Assistance

* Public would access the call centre through a single (well marketed) number, appearing on IRT
Literature, on Stations and Vehicles, and also on the CoCT IRT Card. Caller would be assisted as

follows:
o for cards issued by banks directly to their own customers, the caller can be directed to that
issuing bank
o for ‘anonymous cards’ the caller needs to identify whether it is a CoCT IRT Card or a Third
Party Card

for the CoCT IRT Card, some additional support may be available within the call
centre, and a set of business rules in place on how to handle or replace faulty
cards (depending on the age of the card, visible wear and tear and so on).
for Third Party Cards, the caller may be directed to contact either the entity
branded on the card (for example ‘the ABC Store Commuter Card’) or to look for a
helpline number on the reverse of the card. Call centre will need some standard
script to explain this difference to the public.
o for IRT queries (timetable, routes, hours of operation, fares, discounts, operating status
and so on), the caller should be able to obtain information with minimal redirection
o0 arecorded message option should be included, with basic information that would satisfy a
large proportion of callers.
 Some call traffic and functionality may be diverted to the internet instead
e  Station Services Contractor will handle sale, activation and loading of new cards with product, and
also with value.
« Alternative vendors for purchase, activation and value loading have been described above.

4.6 Miscellaneous Questions

 What is the benefit of having a contactless EMV with the AFC Data Structure on it?
o Convergence on one card, you can use it as a cash equivalent for small value retail
purchases and for travel on numerous modes.
0 AFC Data Structure should mean you get the best possible fare on those public transport
systems that comply with the Department of Transport Regulations on Automated Fare
Collection.
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o Depending on the issuer, the card may also come with a loyalty scheme or preloaded
products.
o Allows for quick throughput of large volumes of passengers through access gates, without
requiring insertion of card and PIN authentication
 Will value be deducted if | get too close to the gate? No, the card has to be placed deliberately in
close proximity to the reader. The expression ‘contactless’ is in contrast to the lengthy ‘contact’
process of inserting the card into a reader and verifying with a PIN.
 What if somebody steals my card or | lose it? Card must be treated like cash, handled discreetly and
kept in a safe place. A stolen or lost card can be locked remotely, and after an elapsed period of
time to allow for clearing of transactions in the system, clients can be refunded, provided it is not an
anonymous card

5 SYSTEM OPERATION

5.1 General Comments

e Fares and products for the IRT are determined by the City of Cape Town, and may vary from time to
time.

* Relevant information is downloaded from the Central Information System to the gates and validators
on a daily basis.

* Users interact with the system using an EMV Contactless Smart Card, issued by a PASA member
bank, conforming to the Card Association Standards and hosting the NDoT AFC Data Structure.

* Passengers with contactless EMV cards issued outside of South Africa will not be able to use them
as fare media at this stage. However they can easily use such cards to purchase a City of Cape
Town IRT Card (or equivalent third party issued card).

5.2 Transaction Handling

 Fare Payment Devices must send all transaction records securely to the Acquiring Bank
0 Secure transmission required
o Transactions may be batched to ensure efficient use of communications network
0 Secondary (anonymous) information about the transaction will be retained by the AFC
Central Information System, such as
Location that transaction occurred
Type of transaction (cash or contactless)
e All records must comply with all applicable banking and payment standards.
o Fare System Contractor must guarantee that transactions can be acquired by the bank
appointed to the role of City's Bank.
o Fare System Contractor must adapt the fare payment subsystem to accommodate any
acquirer bank appointed by the City during the term of the Agreement. Such adaptations
shall be completed at no additional cost to the City

5.3 Trunk Vehicles

* Users enter the station through access gates, and board without further validation once the vehicle
arrives (this minimises the vehicle dwell time in the station).
* Users exit the station through access gates
o If avalid product has been detected, no further action is needed
o If no product is available, a transaction is processed based on the calculated distance
between origin and destination, along with other factors such as time spent in the system.
o Utilisation of pre-authorised debit on the card ensures minimum transaction time.

5.4 Feeder Vehicles

 Users boarding a feeder bus must tap their cards on the validator and receive acknowledgement of
‘flat fare deduction’ before boarding.

« Inthe absence of a valid card, the user may still proceed with a journey if cash is placed in the
special on board collecting device.
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« Location of feeder buses is monitored by the Control Centre, for the purpose of scheduling, fleet
management, and security. Information about the number of people boarding at each location
(passenger demands), along with an indication of payment method (cash or card validation) must be
sent back to the Central Information System.

« When the feeder vehicle arrives at a trunk (closed) station, passengers can exit from the door on the

right
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1 IRT DESIGN FRAMEWORK

This section provides the conceptual framework used in the development of the Schedule of Quantities, in order
to facilitate understanding of the scope and nature of the information required in each section.

For the avoidance of doubt, please refer to The AFC System is designed to be aligned with the forthcoming
government regulations. Hence any other smart card technologies outside the compliance to the government
regulations shall be considered as non-compliance to the tender and their tender will not be considered.

1.1 Modular Framework
The Schedule of Quantities is divided into 12 different Schedules. These different Schedules are as follows:

1.1.1 Preliminary and General Items
All overheads and expenses related to:
 sjte/main office,
e occupational health and safety,
e insurance,
e design, and
e management.

1.1.2 Fare Media
All costs associated with the fare media, its personalisation, issuance, distribution, and the equipment related to
these functions.

This section also includes the Card Vending Machines, and the Mobile Handheld devices. It is important to notice
that the Contractor is responsible for coordinated discussions with the Client or his Representative for the design
of the Fare Media artwork.

It is also the responsibility of the Contractor to enter negotiations with retail outlets for the purpose of reselling City
of Cape Town IRT Cards at these outlets. It is the responsibility of the Contractor to indicate his plan to the Client
or Client’'s Representative for a retail outlet footprint.

Fare Media shall be of the specified type (Multos 14F), other EMV certified cards with the NDoT AFC Data
Structure capability can be presented by the Contractor to the Client or the Client's Representative for discretion.

Detailed requirements are set out in Part C3 Annexure G “Bank Issued Fare Media”.

1.1.3 Fare Access Control System
All costs associated for providing installed and functioning access gates with integrated fare readers, and fare
processors.

It should be noted that the access gates, fare readers, and processors should be considered individual
components even if assembled within the access gate manufacturer’'s premises.

The Contractor is encouraged to provide for different types of access gate technologies if it is capable of doing so.
Due to space constraints the 3.5m wide stations (refer to the Station Matrixes, the available usable width is
2436mm) requires a minimum of two access gates, with one gate being of universal access (wheelchair friendly)
type. To facilitate this design, an access gate cabinet width of 155mm is required to have two access gates in
place. The Contractor is more than welcome to propose other alternatives. Exuberant costs will have to be
explained.

1.1.4 Communications Infrastructure

All costs associated for providing communications from the Server Rack (that will be supplied by others) to the
access gates, card vending machines, mobile handhelds, servers, operator terminals, vehicles, and telephones.
The Contractor should note that some stations require fibre optic connections between server racks and field
equipment as the distances are over 100m between these elements.

Primary communications is provided by others. Primary communication entails that the Contractor will be given a
single RJ45 connection with a guaranteed bandwidth of 25MB/s within a secure VLAN at each IRT Station. This
communication is considered to be redundant in nature through physical separation of redundancy and primary
links, as well as logical redundancy through the use of protocols such as the Rapid Spanning Tree Protocol
(RSTP).
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However, as financial transactions are being handled that are not yet part of the City’s coffers, secondary
communications measures must be provided by the contractor in the form of GPRS or 3G cellular technologies
(depending upon coverage). Where signal strength is limited, additional antenna need to be procured.

Each station will have a WiFi access point to facilitate the communications between the vehicles, and the
handheld devices. This WiFi to LAN connection will be considered as the primary communications medium for the
vehicles and the handheld devices with the secondary communications channels being GPRS or 3G.

1.1.5 Vehicle Equipment

All costs associated for providing fare reading equipment onboard a vehicle. Only the feeder vehicles are
considered to have fare equipment, as the remaining trunk vehicles will be part of a “closed system” where as
commuters can only enter and exit through access gates. Where free admittance are considered from feeder to
trunk routes, the logical switch on the fare media will happen through the additions of access gates within a
closed system.

It should be noted that the primary communications mechanism must be the WiFi access at each station, and the
secondary communications mechanism be the GPRS or 3G to reduce operational costs.

The feeder vehicle equipment also includes a Cashbox through which the commuter will pay his/her fare and
receive a receipt. The policy of the City of Cape Town is that the driver should not handle cash. No value loading
onto the fare media shall be done on a vehicle.

1.1.6 Man Machine Interface Equipment

This is all the general man machine interface equipment such as Thin Clients, Printers, and Sounders/Strobes (If
required). The Contractor is allowed to propose other hardware. All Information and Communication Technology
(ICT) equipment shall be compliant to the ICT Specification Annexure and needs to be fit for purpose.

1.1.7 Data Processing Equipment

This is all the server related equipment, firewalls, mounting equipment, and software. Although specific HP
equipment was specified, it is only for information purposes, for the Contractor to determine the minimum
specifications. All Information and Communication Technology (ICT) equipment shall be compliant to the ICT
Specification Annexure and needs to be fit for purpose.

The Data Processing Equipment also includes a UPS that needs to be connected to mains power to determine if
the power has been removed or not, for purposes of graceful shutdown of the electronic equipment after a certain
period of time.

1.1.8  Electrical Infrastructure

The main power supply will be done by others to an Electrical Distribution Board. Power will be made available in
the form of UPS power protected with Class Ill fine voltage protection. Reticulation from the Distribution Board to
the field devices is the responsibility of the Contractor. All devices must have dual pole protection as specified.
Allowance has been made for additional Distribution Boards in the event that a DB is fully occupied, however, it is
foreseen that these will be unnecessary.

1.1.9 Integration: Control and Operations Software
This includes all the software components/modules that is required for the AFC system to function as specified
within the Scope of Work and the Annexes and their integration into a cohesive system. These include but are not
limited to:
e Fare Rules System Software
o Flat Fare System Rules Software
o Differentiated Fare System Rules Software
* Access Control System Software
 Card Vending Machine System Software
e Vehicle Validator System Software
* Point-of-Sale System Software
 Handheld Validator System Software
e Data Server System Software
* Audit/Reporting Server System Software
e Third-Party Transit Product Issuance Gateway Software
e AFC Website Software
* Central Fare Management System Software (Central point of Integration)

1.1.10 Training

Thorough training must be provided by the Contractor in a structured and documented manner to the Station
Services Contract Employees that will be supplied by others. This training should cover from basic IT skills to full
system diagnostics and support functions.
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Continues training shall be given by the Back Office personnel, which is supplied by the Contractor, after the initial
training provided by the Contractor.

1.1.11 Operations

It is envisaged that a team of four (4) senior management employees and six (6) junior management employees
be catered for by the Contractor to ensure fare media stock management and service level agreement
obligations.

It should be noted that the Contractor must price for years one (1) to six (6).

1.1.12 Maintenance

Maintenance according to the service level agreement as per the annexure should be catered for. These are lump
sums and must include all the requirements as stipulated by the annexure.

It should be noted that the Contractor must price for years one (1) to six (6).

1.2 Station Matrixes
The following is a brief summary to the stations, and their AFC equipment requirements:
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Table 1: Summarised Station Matrix
Table 1 is accurate when the document went to print. See IRT Station Matrix on Compact Disc.
1.3 Block Diagrams
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Figure 1: ‘Schematic envisaged architecture of the final solution
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Figure 2: Schematic envisaged architecture of entit  y diagram for type R station
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